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ABSTRACT

Using enterprise-level data from 21 low and middle economies steeaEurope and
Central Asia, this paper looks at factors that influence whethierprises in these countries
are connected to the Internet. The paper finds that foreign-owrepresgs are more likely
to have Internet access than domestically owned enterprises aneéntpioyee-owned
enterprises are less likely to have access than other dorthestweaed enterprises. Further,
there is evidence of positive externalities from foreign itmest, with foreign direct
investment increasing Internet access among domestic esgsrther than the recipient
firm. In particular, the paper finds evidence of ‘spillover effeethere enterprises directly
competing with foreign-owned enterprises and imports are more likelyave Internet
connections than similar enterprises that compete mainly witimestically owned
enterprises. The results are robust to the inclusion of countrny &#fects to control for

unobserved country-level characteristics that might affect Internetiadopt
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. INTRODUCTION

After several decades of slow economic growth and modest improvement
productivity, growth accelerated in the United States in the miidate 1990s. Whereas
output increased by only 2.8 percent per year and output per labonbmased by only 1.0
percent per year between 1972 and 1995, they increased by 4.9 percent amdeRi7ppe
year respectively between 1995 and 1999 (Gordon, 2000, p. 53). Although there is
considerable uncertainty regarding the reason for the increagmwih, many observers
attributed it to growing investment in information technology in galnend to the Internet in
particular’ Although the benefits of information technology are still in dispute, these change
led to considerable discussion about whether countries that faileckéosmailar investments
would be left behind as growth in technologically more advanced ecescmaicelerated.
This concern was especially marked for low- and middle-incooumtdes, where Internet

access and the use of information technology is far less common.

The digital divide between the rich developed world and the poor developirid s
visible even when comparing the mainly middle-income economies e¢érgasSurope and
Central Asia with high-income OECD countries. Over 25 percetiteoinhabitants of high-
income OECD countries had Internet access in 1999, compared to aboutcét pepeople
in Central Europe and the Baltics, and 1-2 percent of people in SostriEBurope and the

Commonwealth of Independent States.

! Although some formal analyses have supported #serdon that investment in information technology
increased labor productivity in the 1990s, otheasehfound only modest effects. For example, Olized
Sichel (2000) find that 0.45 percentage points afweghly 1 percentage point increase in labor petdity in
the non-farm business sector could be attributédviestment in information technology. In contrstesults
in Oliner and Sichel (2000), which suggested wideag benefits from investment in information tedbgg,
Gordon (2000) found that the gains were concemtratecomputer hardware manufacturing and that theas
no increase in productivity outside of durable nfaoturing. Oliner and Sichel (2000, p. 19) atttébthe
difference in results to Gordon’s (2000) treatmehtcyclical effects. In a survey of firm-level eence,
Brynjolfsson and Hitt (2000) argue that the firmdé evidence suggests that information technoldgytesd
affecting productivity in the early 1990s. Althdugeveral studies have found that investment irhd®
improved productivity in the US, the direct impaxdte-commerce is thought to be small even in théddn
States. For example, Oliner and Sichel (2000)redé that e-commerce has increased multifactorystouty
growth in the US by considerably less than 0.1 gr@rper year. Since e-commerce has almost certhad a
greater impact in the US than it has had in middié low-income economies, the impact in the devetppnd
transition economies is likely to be very small.
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The importance of foreign investment as a source of technologinafdra suggests that
encouraging foreign investors from developed countries to invest idogewg countries
might reduce the disparity between rich and poor courftriesaddition to increasing the use
of information technology among enterprises that directly recamniews of foreign
investment, several mechanisms might encourage diffusion among oathestwned
enterprises in the host economy. For example, workers and mandgeligave foreign-
owned enterprises to join existing domestic firms might encoutfagje new employers to
copy the techniques used by foreign-owned enterprises (including interesive use of
information technology). Alternatively, domestic enterprises, inctudiompetitors and
upstream and downstream firms, might simply observe and copy teggrfawned
enterprises’ business techniques. Since the benefits of the nétdoskries is greater when
coverage is higher, enterprises that use the Internet wikrgéyn have an incentive to
encourage up- and downstream firms to adopt it. Further, althoughrfarened enterprises
have strong incentives to prevent domestic competitors from coflyemgbusiness models,
some leakage, especially of generic knowledge such as use ofatifarrtechnology, seems
inevitable. Finally, foreign-owned enterprises’ demand for Integeetices might encourage
the formation of support companies (e.g., web-hosting or web-design ces)pdmat can

then sell their services to other companies in the host country.

Using enterprise level data from 21 low and middle economies iterBaSurope and
Central Asia, this paper looks at whether foreign investmergases Internet access in host
countries. First, it looks at whether foreign-owned firms appedre more likely to have
Internet access than their domestic counterparts. Second, itdboWsether domestically
owned enterprises competing either with foreign-owned enterpriseatiogem the host
country or with imports also appear more likely to have accetigeténternet — something
that might indicate diffusion due to foreign trade or investment. Ilfzirthe paper looks at
whether FDI appears to increase Internet access for estermther than the foreign-owned

firms and their direct competitors in the host country. In géni@re appears to be strong

% For example, Sachs (2000) proposes FDI as a wapcogasing access to technology (although not just
information technology) in developing countries.lostrom and Kokko (1996), Barba Navaretti and Tarr
(2000), and Saggi (2000) provide recent reviewshefliterature on the effect of foreign investmantl trade on
the diffusion of technology in developing countries
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evidence that foreign trade and investment encourage higher levdlsteofiet access

throughout the host economy.

Although the recent discussion on the ‘digital divide’ between devela@idgleveloped
countries makes the question of Internet access interestitsgawn right, the topic is also of
interest because of its relationship with more general questions imternational transfers of
technology between developing and developed countries. Over the padeda large
literature has emerged looking at how enterprises in developing ceuygiie access to new
technologies, often focusing on the role of foreign investment and thadgeneral, although
foreign investment appears to result in improved productivity in thermrges that receive
the investment, there is less evidence of broad spillovers to theoreg as a whole.
However, since most studies have focused on the effect of foreignmaréson productivity,
it is possible that the negative results regarding spilloverslae to the short-term pressure
that foreign entry puts on domestic enterprises through producemasknpetition, rather
than a lack of technological transférsSince this study looks at the adoption of a new
technology directly, it is a useful complement to the existitegdiure since it avoids the

possibility that pecuniary externalities will obscure technologicalosatks.

[I. EFFECT OFFOREIGNINVESTMENT ONACCESS TOTECHNOLOGY

Although R&D expenditures are low in developing and transition econonm&spases
in these countries might gain access to new technologies inwé#yesr, including foreign
direct investment, joint ventures with foreign firms, licensing, iamgbrts of capital goods.

Of these methods, foreign ownership is often seen as one of theeffextive ways for

3 Aitken and Harrison (1999, p. 607) suggest thatydoy foreign owned enterprises that are morecieffit that
domestic enterprises might cause a short-termidrtige efficiency of domestic enterprises if it ueds demand
for their products, stopping them from achievingreamies of scale.
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enterprises in developing and transition economies to gain accaessvttechnologies. In
addition to giving access to hard technological knowledge (e.g., bluggrotiuct designs
and machinery), foreign investment might also lead to transfiegeneric knowledge (e.qg.,
improved management techniques or experience using information technabgy) might

be harder to transmit through methods such as licensing or impo#dpit#l goods. Foreign
investment might be especially effective in Eastern Europe anttaCé\sia due to their
relatively large stock of skilled engineers and scientists domdestic enterprises’ relative

inexperience with modern marketing and management before the start of thetransi

Since it is hard to directly assess the effect of foreignstnvent on technology transfers,
most studies have focused on the effect of foreign ownership on prdigucin general,
there is strong evidence that foreign investment improves productivignterprises in
developing and transition economies, with many recent studies findingradectivity is
higher and productivity growth faster in foreign-owned enterprisehiese countries. For
example, in a recent study using panel data from Venezuela, AiticeRlarrison (1999) find
that foreign ownership increases productivity in small, but ngelamanufacturing plants,
even after controlling for plant-specific effects. In contrasiddthd and Harrison (1993)
found that foreign-owned enterprises in Morocco were more productive \telly
domestically owned enterprises, but that productivity grew moreslo8ihce the start of the
transition, many studies have looked at the effect of foreign ohipeos productivity and
productivity growth in Eastern Europe and Central Asia, gendiatling that foreign owned

enterprises are more productive than other enterprises.

Although it might not be surprising that foreign-owned enterpasesnore efficient than

other enterprises in developing and transition, foreign ownershipt haye broad benefits

4 Research and development (R&D) expenditures arofeer in developing and transition economies than
developed countries, both in absolute per capitageand as a share of GDP. For example, R&D expepd
accounted for about 2.4 percent of GNP in high4nedECD countries in 1996, but only 0.8 percerBNP in
the transition economies of Europe and Central Asiimilar to the level for other low and middle-tmoe
economies. Data is from World Bank (2000jorld Development Indicatarsin 1994, the last year for which
data was available, R&D expenditures accountedafiwut 0.84 percent of GNP in low and middle-income
countries.
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for the economy as a whole. In addition to affecting the technoéoglyproductivity, of the
recipient firm, foreign investment might have spillover bendbétsother enterprises in the

host country. Saggi (2000) lists several potential spillovers including:

1. ‘Demonstration effects’, where domestically owned enterprisegalae to observe the
technologies that the foreign-owned enterprise uses and the goodspitmatuces and can
imitate the production processes or reverse engineer productsinglltve foreign-owned

enterprises’ technologies to spread throughout the economy.

2. Labor turnover, where domestic enterprises hire former emplayedse foreign-
owned enterprise gaining access to the foreign-owned enterprise’s prodpidsesses.

3. Vertical linkages, where foreign-owned enterprises transtégmtdogies or provide
technical support to enterprises that are their suppliers or caistan to whom they sub-

contract work.

Saggi (2000) distinguishes between these ‘pure’ externalities andipey externalities
that result from the effect of foreign investment on market strec Since this study looks at
a generic technology — access to the Internet — it is plausiate’demonstration effects’

might be important for the entire economy, not just for enterprises that arecdinepetitors.

Although the theoretical possibility of spillovers to other enterprisattractive, there is
little empirical evidence to support the assertion that theraaye spillovers associated with
foreign investment. First, although some studies have found thateitleamsms that might
transmit spillovers are common, others have found little evidendeenf’t Second, several

recent studies that have looked for evidence of spillovers by lookitige &ffect of foreign

° Djankov and Murrell (2000) presents a meta-analggnthesizing results from 23 studies that lodkeateffect
of ownership on various measures of performanee iot just productivity) in the transition ecoriema They
find that, overall, foreign-owned enterprises appeaperform better than, or as well as, all otbemership
types in the transition economies.

® For example, although Pack (1997) finds a largewarhof labor turnover between foreign multinatisnand
domestic enterprises in Taiwan, Gershenberg (188@}$ only limited turnover in Kenya. In a study @6
foreign-owned enterprises in 12 developing coustri@ermidis (1977) found that there was little latbwnover,
subcontracting to local enterprises or direct R&D.
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entry in a given sector on the productivity of domestically aveeterprises have failed to
find strong results.

In the 1970s and 1980s, a large number of studies looked at industry-leyejaterally
finding that productivity and productivity growth was higher in sectsith significant
foreign investment. However, as pointed out in Aitken and Harrison (1999, p. 611), if
foreign investment is attracted to sectors that are more pgregludomestic firms in these
sectors would appear more productive than in other sectors even dveysllwere not
important. To try to control for self-selection into industries iehdomestic enterprises are
more efficient, several recent studies have used firm-level, dgnerally finding little
evidence to support the assertion that spillovers are important.ct)rséveral studies have
found that foreign entry might actually harm the productivity ofrtld@mestically owned
competitor® For example, using data from Morocco in the 1980s, Haddad and Harrison
(1993) found that productivity growth was slower for domestic fimsectors with high
foreign investment than for firms in other sectors, although thereifée was not statistically
significant. In addition, Aitken and Harrison (1999) found that foreignsiment in a sector
actually reduced productivity for domestically owned plants in Venazudh a similar
analysis for the Czech Republic, Djankov and Hoekman (2000) also foundotbagn
investment reduced the productivity of wholly domestically ownedgmses. One plausible
explanation for the negative effect on domestically owned enterpriggd be that foreign
entry affects market structure Aitken and Harrison (2000, p. 607) note:

“If imperfectly competitive [domestic] firms face fixed costs of pradug a foreign firm
with lower marginal costs will have an incentive to increasadyetion relative to its
domestic competitor. In this environment, entering foreign firms ymiod for the local
market can draw demand from domestic firms, causing them to cut porducThe
productivity of domestic firms would fall as they spread theied costs over a smaller
market, forcing them back up their average cost curves. If dougtivity decline from this

! Saggi (2000), Haddad and Harrison (1993), and 8&tavaretti and Tarr (2000) provide brief survefshis
literature. Studies include Caves (1974), Globernia979), Blomstrém and Persson (1983), Blomstrém
(1986), and Blomstréom and Wolff (1989).

8 Other enterprise level studies have found evideotCeositive productivity spillovers. For example,
Blomstrom and Sjoholm (1999) find positive spilloseon labor productivity of domestic firms from hot
majority and minority foreign investment in Indofges 1991.
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demand effect is large enough, net domestic productivity can degiameif the multinational

transfers technology.”

This study looks at whether domestically owned enterprises ongpeted with foreign
enterprises were more likely to have adopted a new technologya@oess to the Internet)
not at the effect of foreign entry on domestic productivity. sliows us to identify whether
foreign investment encourages the adoption of new technologies, witbmgt concerned

about negative effects on market structure.

Even if enterprises competing with foreign-owned firms wereentigely to adopt the
new technology (i.e., access to the Internet) than enterprisgsetiogh with domestically
owned firms, this would not rule out the possibility that foreigmyeh&is a negative impact
on the productivity of domestic enterprises. First, even if dboadly owned enterprises
competing with foreign enterprises were more adopt the new tegyntiian other domestic
enterprises, this does not necessarily imply that they ardabkee it effectively to improve
productivity? Consequently, it might have little impact on overall productiviteecddd,
even if the adoption did raise productivity, it would still be posdifide¢ negative pecuniary
externalities might outweigh any positive spillovers from the adoption of theeutwdlogy.

lll.  EMPIRICAL RESULTS
.1 Data
The main source of data used in this paper is the World Busines®fment Survey

(WBES), a cross-sectional survey of industrial and serviceprrges conducted in mid-1999
by the World Bank and several other agentiesThe main purpose of the WBES is to
identify perceived constraints on enterprise performance and lgrowteveloping and
transition economies. The survey, therefore, has a large number of questions oraliow, tax
regulation, the performance of the financial sector, the instiait environment and

corruption affect business operations. In contrast, the survey incitittesnformation on

% For example, domestic enterprises might be ablas® new technologies productively only if they dav
sufficient levels of human capital. Consistenthwthis, Borensztein et al (1998) find that FDI iorm
productive that domestic investment only when coesthave a minimum threshold of human capital.
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enterprise characteristics or performance. In particuldagwyh some information on assets,
sales, broad sector of operations, ownership, employees, andisatgrpwth was collected,
detailed balance sheet information and profit and loss statemerdgsnete collected from
participating enterprises. Further, although the WBES askedasiquestions in the 80
countries, there were some differences between regions. Fpurbese of this study, the
most important difference was that questions on Internet accessagked only in Eastern
Europe and Central Asfa.

In Eastern Europe and

Central Asia, about 33 percent

60%-
of enterprise in the WBES

50%+4
40% sample reported having access

30% to the Internet (see Table 1).
20%<

However, this varied greatly
10%11

between countries. Enterprises

0%+

£ = o = [e] . . .
T3 15 £2 o in Slovenia were most likely to
q;" o a 2 & g J >¢ a

o 9 © 0O8%= &8 S .
sgg £z g S usé report having access to the
= 3 gua g .
8% Internet (84.8 percent), while

enterprises in Azerbaijan were

Figure 1: Percent of enterprises with access to tqgast likely to report having

Internet in 1999, by region.
access (7.8 percent). In general,
Data Source: World Business Environment Suryey . .
enterprises in the CIS were less

(WBES) ©2000 The World Bank Group. Note: S

footnote 11 for definition of regions.

ee. .
%lkely to report having access to

the Internet than in any other

region (see Figure 1). To control for country difference thghtmaffect Internet access,

either a set of country dummies or a set of country control vasiade included in the

10 The survey of the transition economies was comdldh collaboration with the European Bank for
Reconstruction and Development. Hellmah al (2000) and European Bank for Reconstruction and
Development (1999) provide more complete descmigtiof the survey.
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analysis. The country level control variables include main telepHmes per 100
inhabitants, to control for development of the telecommunications spetocapita income,

urban population, and size of the country (see Table 1).

The main variables of interest are related to the enterprisggctions with foreign
enterprises. These include whether the enterprise has amgnfarenership (see Table 1),
the overall level of FDI and imports into the country (see Tahleaddl whether its main
competitors were either foreign-owned enterprises producing in the hwarket or imports
(see Table 2). Since most foreign investment in these courdgriesm the industrialized
economie¥, where Internet access is more common than in Eastern Euroi2eatral Asia,
it seems plausible that foreign-owned enterprises will be gty to have access to the

Internet than domestically owned enterprises.

The information on the enterprises’ competitors comes from a quékabmenterprises
were asked about main source of competition they faced in domeatiets. If there were
substantial demonstration or labor turnover effects, enterprisésyfaompetition from
foreign-owned enterprises should be more likely to adopt simidmtdogies to foreign
competitors than other enterprises. Further, if demonstration effectserdganst observation
or only occur when domestically owned companies hire former gmgdoof their foreign
competitors, then the effect of competition from foreign-owned leogtrprises should be
greater than the effect of competition from imports. Finallyspfllovers from foreign
ownership are large, then foreign direct investment in other seaftdree economy might
affect enterprises that are not direct competitors. Conseguerghsures of total FDI and

imports are also included in the analysis with country-level corltfols.

1 The countries in the sample were: (Commonwealthndépendent States) Armenia, Azerbaijan, Belarus,
Georgia, Kazakhstan, the Kyrgyz Republic, MolddRassia, Ukraine and Uzbekistan; (Early Applicantshie
EU) Czech Republic, Estonia, Hungary, Poland amdeslia; (Other Central Europe and the Baltics) wathia
and the Slovak Republic; (Southeastern Europe)mdhaBulgaria, Croatia, and Romania. Questioninternet
access were also asked in Cambodia, Thailand, Judd the West Bank. However, since these additio
countries are less comparable with the economi€&sasfern Europe and Central Asia and than theseetes
are with each other, and because other controhhims were not available for the additional coestrihey are
omitted from the analysis.

12 The most important countries were Germany, theddnBtates, the United Kingdom, France and Austria.
Only 9 of the 268 foreign enterprises were fromsgtaus

13 These measures are omitted when country dumneesceuded since they are collinear with them.
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In addition to providing information on Internet Access, the survey plswided
additional information on the enterprise’s performance (see Taptaelenterprise’s largest
shareholder, how many competitors the enterprise faced in dommeskets, how many full-
time employees the enterprise had and the enterprise’s seapemitions (see Table ).
These are included in the analysis to control for enterprise-gp&mtors that might affect
whether the company has Internet access. Since Internetsactght affect enterprise
performance rather than performance affecting Internet sicttesanalysis is conducted both

with and without these variables.

.2 Econometric Model

The probability that enterprise i in country j has access tinteenet is assumed to be a
function of a vector of enterprise characteristicg) (Xnd country characteristics;XZ The
enterprise characteristics include ownership, sector of operasiaes how the enterprise was
established, competition faced by the enterprise, and, in some cgemfs, enterprise
performance. The country characteristics include per capitarie, openness to trade and
investment, telephone coverage, population and urban population. The probability of
enterprise i having access to the Internet is:

ProtInternetAccess )= ®(a + BX, +yZ,)

Where®(e) is the standard normal distribution aredfy)y) is the vector of coefficients.
The model is estimated using standard maximum likelihood estimadll estimated models
in Table 3 include dummies indicating sector of operations andos$itee enterprise (See
Table 2 for categories). Results from the model are shown in Table 3.

.3 Econometric Results

1 The WBES provided categorical information on numifeemployees, not the actual number.
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Foreign shareholdings and largest shareholdeThe coefficient on a dummy variable
indicating that the enterprise has some foreign shareholders its/g@pand statistically
significant (see Table 3, column 1). This suggests that enterpniseastern Europe and
Central Asia that are at least partially foreign-ownesl raore likely to have access to the
Internet than other enterprises. The results are similather country-level control variables
or country dummies are used to control for country differences @eae B, columns 1 and
2). After controlling for whether an enterprise has any foreignership, enterprises with
foreign companies as their largest shareholder do not appeamaayikely to have access to
the Internet than enterprises where the foreign owner is ontyinarity shareholdel’
However, if the dummy variable indicating any foreign ownership appied, the dummy
indicating that the largest shareholder is foreign becomastistty significant and large

(see Table 3, columns 3 and 4).

Foreign ownership has a large effect on the probability ttretenterprise has Internet
access. Whereas a state-owned enterprise without any feheiggholders has a 24.4 percent
chance of having a foreign owner (see Table 4), a foreign oenentprise with a foreign
company as its largest shareholders is twice as likely to hesess to the Internet (48.8
percent). A state-owned company with some foreign ownershipgi®@mpany where the
government is the largest shareholder but where a foreign corhparey minority stake) has

a 46.8 percent chance of having access to the Internet (see Table 4).

Insider-owned enterprises appear to be less likely to have dodéssinternet than other
enterprises. The coefficient on the dummy variable indicaéimployee ownership is
negative and statistically significant whether country controlscauntry dummies are
included in the analysis. The coefficient on the dummy variable atidg that the
enterprises’ managers are the largest shareholders is alsoveedput is statistically
insignificant when country controls are included in the analysised@apon the coefficients

in column 1 of Table 3, manager-owned enterprises have a 17.1 pdreant ©f having

15 Other papers have looked at the effect of minodtyd majority foreign ownership on productivity.
Blomstrom and Sjoholm found that although labordodivity was higher in Indonesian enterprises with
foreign participation, that the degree of foreigmnership did not appear to have any additionalceften
productivity.
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Internet access, employee-owned enterprises have a 17.5 péaece,cwhile similar state-

owned enterprises have a 24.4 percent chance (see Table 4).

Competition from foreign-owned enterprise€nterprises who saw either foreign-owned
enterprises producing domestically or imports as their main ddmopevere more likely to
have Internet access than enterprises that saw domestiealBd enterprises as their main
competition. In both cases, the effect is quite large. Ae(staned) enterprise whose main
competition is foreign-owned enterprises producing domesticallg Bds5 percent chance of
having Internet access, an enterprise whose main competition istsnmasra 34.9 percent
chance, whereas an enterprise whose main competition is daitestiened enterprises has

only a 24.4 percent chance (see Table 4).

The result for competition with foreign-owned enterprises producomgedtically is
consistent with the hypothesis that demonstration or labor turnovetsefifif¢ect enterprises’
decisions to adopt new technologies (access to the Internet inage$. c However, the
coefficient on the dummy variable indicating that imports are énéerprise’s main
competition is similar in size to the coefficient indicatirwatt foreign-owned domestic
enterprises are the main competittBnif demonstration effects were important either because
of direct observation of foreign-owned enterprises’ operations @ukealomestically owned
enterprises hire workers from foreign-owned plants, the coefficerthe dummy variable
indicating competition with foreign-owned enterprises producing incthentry should be
larger than the coefficient indicating competition with import@ken together, these results
suggest that although openness to trade and investment increasietinmod that
domestically owned competitors have Internet access, foreigstinget is no more effective

than trade in this respect.

18 We are unable to reject the null hypothesis thatdoefficients are equal at conventional signifasalevels
when either country controls or country dummiesiactuded in the analysis.
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privatized. The difference is quite large, wille novoenterprises having a 38.0 percent
chance of having Internet access, joint ventures having a 66.0 peheeme, while state-
owned or privatized enterprises having only 24.4 percent and 27.1 perobabipties
respectively. Finally, enterprises with no effective comipetitvere generally more likely to
have Internet access than enterprises with either one to thmgeetitors or enterprises with
more than three competitors (see Table 3). However, this resudt ihighly robust. When
variables indicating enterprise performance are included in thgsenésee Columns 5 and
6), the coefficient drops in both size and significance level. @aesible reason for this
finding might be that enterprises facing little effective pefition perform better, giving
them the funds needed to invest in new technologies, such as Internet access.

Country-level measures of opennessin addition to the enterprise level variable
discussed above, the analysis also includes some country-level \ariallimce these
variables become collinear with the dummies once the country duraneiegided, they are
dropped when country dummies are included (see Table 3, columns 2,4 and@hé).
coefficient on foreign direct investment is statisticallyigngficant suggesting that FDI does
not have a large effect on the probability that enterprises tlan the enterprise the foreign
company invests in (and the enterprise’s competitors) have Introess. In contrast, the
coefficient on imports is statistically significant and negativehe point estimate of the
coefficient suggests that the a 1 percent increase in imparteades the probability that

domestically owned enterprises have access to the Internet by 0.55 peedrdhe 5)

One concern is that the result for FDI might be affectedheyinclusion of the oil
producing economies of Central Asia. In particular, FDI in twotlefse economies,
Azerbaijan and Kazakhstan, has been far higher than in any otmryciouthe CIS since the
start of transitiorf’ However, this investment has almost exclusively flowed to thseator
and it is possible that spillovers to the rest of the economy Fomn this sector are smaller

17 Between 1993 and 1998, there was $509 of FDI agpitain Azerbaijan and $431 per capita in Kazakinst
In comparison, there was less than $130 per capéathe same period in the CIS and less than $ed@apita
in most of the other economies. The other oil ettpg countries in Central Asia have received sl FDI,
$179 per capita in Turkmenistan and $31 per capitdzbekistan. Russia has also received far |€sF$84
per capita over the same period. Data is from femo Bank for Reconstruction and Development (2000)
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than the spillovers from other FBA. The results omitting the oil producing economies of
Central Asia are consistent with this hypothesis. Once thes®omies are omitted, the
coefficient on FDI increases in magnitude and becomes stallistsognificant at a 1 percent
level (see Table 6, columns 3 and"%)The point estimate of the elasticity on FDI increases

to 0.21 when these economies are omitted.

Country Controls The other country controls are also significant at at leaspercent
level throughout the analysis. In general, enterprises in countiiashigher per capita
income, with larger urban populations and smaller countries appear more likely @chass
to the Internet. In addition, enterprises in countries with more devktefgeommunications
systems appear to be more likely to have access to the Intéknktpercent increase in the
number of mainlines per 100 inhabitants increases the probability that an eatbgsiaccess
to the Internet by 0.5 percent. This result is consistent wiblteefrom a country-level
analysis in Dasgupta et al (2000), which suggest that that crossycdiffgrences in Internet
use reflect the number of fixed mainlines per capita in a couitigluding country dummies
does not appear to either affect the enterprise level results iocrease the explanatory
power of the analysis — the pseudo R-squared is similar whetherycduntmies or country

controls are included (see Table 3 and Table 6).

Enterprise Performance.As a final set of control variables, some additional indicators
of enterprise performance are also included in the analyslading employment and sales
growth — in general, better performing enterprises should cotdsscthan worse performing
enterprises — and percent of sales to the government. Sincesthdeggde literature showing
that foreign-owned enterprises in the transition economies gengmlfgrm better than
domestically owned enterprises along a variety of dimensionsgfeosvned enterprises

might be more likely to have access to the Internet, simply becauserbeges performance

18 For example, in 1998, there was $129 of FDI pgitaan Azerbaijan. However, there was only $24 pe
capita outside of the oil sector. Excluding inwesit in the oil sector, FDI in Azerbaijan was samito the level
in other CIS economies for that year. Data is ftatarnational Monetary Fund (2000).

19 Most of the other results of interest do not appede affected by this change. The only chamgeghat the
coefficient on the dummy indicating that the entisg has no competitors in its main market becomes
statistically insignificant and the coefficient amban population becomes insignificant when thentgu
controls (rather than country dummies) are incluidettie analysis.
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gives them better access to investment resodfce&imilarly, employee-owned enterprises,
which appear to perform worse than other enterprises, might fleawer resources for

investment?

In general, better performing enterprises appear to be mketg to have access to the
Internet than worse performing enterprises (see Table 3), gebiecause they have more
resources available for investment in new technologies. Howewvehahivirtually no effect
on other results. Most notably, the coefficients on foreign- andeirswnership are
virtually unchanged and remain highly significant even after tpes®rmance measures are
added to the analysis. This suggests that better (worse)mpanice is not the only reason for

the higher (lower) levels of access to the Internet for foreign- (er@lppwned enterprises.

Although performance might affect Internet access, Internegsacmight also affect
enterprise performance, introducing the possibility of reveassation when the performance
variables are included. Therefore, the analysis is conducted btithamd without these
variables (see columns 1 and 2 and columns 5 and 6 in Table 3 respgciivegiractice, the
main results are virtually identical whether these performandicators are included in the
analysis or not.

IV.  CONCLUSIONS

The results from this study support the assertion that foreigrstmeat increases
Internet access for enterprises in low and middle-income coumtriesistern Europe and
Central Asia. The strongest result is that Internet agsas®re common among enterprises
that are partly foreign-owned than it is among enterprisesatieatully domestically owned.
The effect of foreign ownership appears large — enterprisearthaiartly foreign-owned are
almost twice as likely to have access to the Internetas-stvned and privately owned
enterprises with no foreign ownership. Further, the correlation betieeign ownership
and Internet access does not seem to be simply because foreighesterrises tend to out-

perform other enterprises in the transition economies, giving dasmer access to financing.

20 5ee footnote 5. Better performing enterpriseshinlgpth have better access to capital markets ane h
higher retained earnings. Given the underdevelowédre of the banking systems and capital matketisese
countries, retained earnings are a vital sourgesgurces for investment in the transition econemie

The ‘New Economy’ and Old Problems. Prospects fastFGrowth in Transition Economies, March 14 — 2802 16

Warsaw www.tiger.edu.pl



The correlation remains statistically significant even afteluding variables to control for
enterprise performance and indicators of the level of compethaintiie enterprise faces in

domestic markets.

The results also suggest that foreign investment has positileves for other
domestically owned enterprises with respect to Internet swccés particular, the results
suggest that enterprises that compete with either foreign-owneéstonenterprises or
imports are more likely to have Internet access. Since ddmpevith imports and foreign-
owned domestic enterprises both appear to increase the likelihoodsuigests that
proximity is not very important. Although past studies (e.g., Aitketh Harrison, 1999) have
found that competition from foreign-owned firms reduces the product¥itheir domestic
competitors, the negative effect of foreign entry on the prodiycof domestic competitors
is thought to be due to foreign entry affecting market struct@iece this study does not
address the question of the size, or even existence, of benlefiesl @ Internet access, it is
unclear whether positive technological spillovers found in thisystwduld outweigh

pecuniary externalities.

Finally, Internet access appears more common in countries withr Heyeds of FDI
even after controlling for other factors (e.g., urbanization, per capitame and
telecommunications infrastructure) that might also affect neteaccess. It is important to
note that this result holds only after the oil-exporting economi€xeafral Asia are excluded
from the analysis. This strongly suggests that FDI does natyalincrease the likelihood
that a domestic enterprise will have Internet access — spaldr@n investment in a single
(extractive) sector might not have the same beneficial spilleffect as other types of

investment.

Other factors also affect Internet access. Employee-owmedpeises are less likely to
have access to the Internet than other enterprises, includingstate- enterprises. This
holds when country dummies and performance measures are included amalysis,

suggesting that it is not due to employee ownership being more @onmtountries where

21 The meta-analysis in Djankov and Murrell (2000Yigates that ownership by foreign enterprises and
individuals, ownership by investment funds, owngrdly managers, and concentrated individual ownpnsis
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Internet access is restricted or to employee owned enterfinsiéng it harder to finance new
investment. Finally, enterprises in countries with better telepbygstems are more likely to
have Internet access even after controlling for income and urbianizaThis result is

consistent with results from a country-level study by Dasgupé @000), which suggests
that the number of mainlines per capita explains most of the gagdretdeveloped and
developing countries with regards to Internet connectivity. Thissssethat steps that would
improve the performance of providers of fixed-line telephone ser(gcgs privatizing state-

owned fixed line monopolies) would increase Internet access.

The presence of positive spillovers from foreign investment suggestst might be
appropriate for governments to take steps to encourage foreignidirestment. However,
although there is some evidence that investment in information tegynads improved the
productivity of enterprises in the U.S, there is very little evigeon the how great the effect
of Internet access or investment in information technology is on fierformance in
developing or transition economi&s.Although the lack of evidence regarding the effect of
Internet access on firm performance in the transition econom@gsesa against taking
dramatic steps to encourage foreign investment, it does give adagd weearguments for
improving the business environment. For example, there is strong evithah@®rruption,
which is a serious problem in many transition economies, discouragesf investment and
slows economic growtf? Since reducing corruption and taking other steps to improve the
business environment would both encourage foreign investment and improvadhening
of the domestic economy, they would benefit the domestic economy felrgarnet access

had little short-term impact on productivity or growth.

more effective than employee-ownership at impro@ntgrprise performance.

%2 One study that looks at the effect on the Inteametirm performance in transition economies, Gé&afR001),
finds that export growth is faster for industriaterprises in transition economies with Interngbak than for
non-connected firms even after controlling for sefection bias.

23 Mauro (1995) shows that corruption has a large statistically significant effect on economic growtIn

addition, several recent papers have found thatipbon is negatively correlated with foreign diréovestment.
Wei (1999), who uses FDI data from 45 developing developed countries from 12 OECD countries, fittnds

corruption in the host country has a statisticailynificant effect on foreign direct investment.heTeffect is
quite large — a one-point increase in corruptiom dive-point scale) would decrease foreign difecestment
by about 16 percent. Similarly, Gastanga et &98) also find that corruption reduces foreign cliiavestment
in a sample of 45 less-developed countries.
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VI. TABLES

Table 1: Means and standard deviations of variables.

. Standard
Variable Source |Mean o
Deviation
Enterprise Characteristics
Does enterprise have access to the Internet? (1-yes,0-no) WBES 0.33 0.47
Does any foreign company have a financial stake in| WBES 0.08 0.27

organization

Percentage change in employment between 1996 and 1999.

<

VBES 6.52 60.39

Percentage change in sales between 1996 and 1999.

L

VBES 13.43 67.33

Percent of sales accounted for by state sector. WBES 16.93 25.50

Country Control Variables

Net incoming foreign direct investment in 1998 (share of GDP) WDI 4,54 5/11

Imports of goods and services in 1998 (share of GDP) WDI 46.68 17.91
Main telephone lines per 100 inhabitants in 1999 ITU 22109 10,61
Urban Population (share of total) in 1998 WDl 61.69 12.83

Per capita GDP in 1998 (PPP, international dollars, 000s). WDI 5.91 3.18

Population in 1998 (natural log)

WDI 16.41 1.38

Note: For source variables, WBES implies that data comes finem/Norld Business
Environment Survey (WBES) ©2000 The World Bank Group. WDI implies that dahes
from World Bank, 2001. World Development Indicatars World Bank, Washington DC.

ITU implies that data comes from International Telecommunicdtloion, 2000. World

Telecommunication Indicators Database. International Telecommioniddnion, Geneva,

Switzerland.
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Table 2: Distribution of enterprises in sample.

What is biggest competitive threat to enterprise@Mitted category is domestic enterprises)

Foreign firms producing in domestic markets (not imports) 7.4%

Legal and illegal imports 11.0%

Who is the largest shareholder in enterpris§@mitted category is government)

A foreign company 3.4%
Enterprise’s managers 2.9%
Enterprise’s employees 11.0%

Other private (individuals, families, domestic companies, banks or investment|&5a%)

How was enterprise establishedfomitted category is stateaned, including subsidiaries g
privatized state-owned)

Private from time of start up (no state-owned predecessor) 53.3%

Joint venture with foreign and domestic partners 1.3%

How many competitors does enterprise’s major product line faoedomestic markets?

(omitted category is more than three)

Between one and three 9.9%

No competitors 12.6%

How many full-time employees and casual staff in total work filis company? (omittec

category is over 500)

Less than nine 26.5%
Between 10 and 49? 20.0%
Between 50 and 99? 16.0%
Between 100 and 199? 13.7%
Between 200 and 499? 15.4%
What is enterprise’s main area of activityPOmitted category is ‘other’)
Farming, fishing or forestry 13.5%
Mining or quarrying 0.8%
Manufacturing 29.7%
Building or construction 8.8%
Power generation 0.4%
Wholesale trade 12.5%
Retail trade 14.4%
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Transportation 6.1%
Financial services 1.6%
Personal services 5.3%
Business services 4.9%

Data Source: World Business Environment Survey (WBES) ©2000 The \Barié

Group
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Table 3: Effect of ownership on probability of enterprise having Internet access

Estimation M ethod Probit | Probit | Probit | Probit | Probit | Probit
Enterpr | Enterpr | Enterpr | Enterpr | Enterpr | Enterpr
_ ise has ise hag ise has ise hagise has ise has
Dependent Variable access | access | access | access | access | access
to to to to to to
Internet | Internet | Internet | Internet| Internet | Internet
Number of Observations | 2999 2999 | 3006 3006 | 2798 2798
Sector Dummies Yes Yes Yes Yes Yes Yes
Size of Enterprise | Yes Yes Yes
. Yes Yes Yes
Dummies
Country Dummies No Yes No Yes No Yes
Foreign shareholding
_ _ 0.6125 | 0.6361 0.5810 | 0.6265
Any foreign shareholding | Kok ok ok
(4.67) | (4.69) (4.10) | (4.28)
Ownership
Largest Shareholder -0.0518 | 0.0404 | 0.6497 | 0.6496 .0.0101 | -0.0183
Foreign (0.24) 1(0.18) | ™ (-0.04) | (-0.08)
(3.66) | (3.58) ' '
-0.2581 | - -
Largest  Shareholder =1 4oy"| 0.3436 | -0.2041 | -0.2853| -0.2139 | 0.3097
Managers * (-1.19) | (-1.63) | (-1.17) | *
(-1.95) (-1.66)
Largest  Shareholder 4 5398 | 0.3049 | 0.2304 | 0.2950 | 0.2811 | 0.3228
Employees ** *%* ** ** *%* *k%k
(-2.04) | (-2.51) | (-1.97) | (-2.43) | (-2.31) | (-2.56)
Largest  Shareholder ‘?(')0:62)3 &960:55)1 0.1174 | 0.0322 | 0.0504 | -0.0305
Other Private ' ' (2.23) [ (0.33) |(0.50) | (-0.29)
Competition from
foreigners
Main  Competition - 0.3054 | 0.3118 | 0.3200 | 0.3265 | 0.3309 | 0.3378
. *%% *%% *%k% *%k% *%% *%k%
Imports (3.50) |(3.47) |(3.69) |(3.66) |(3.62) |(3.59)
Main Competition —0.2944 | 0.2608
' | Hox ok 0.3036 | 0.2693 | 0.2370 | 0.2059
foreign-owned domestlc(z.gz) (2.52) Hkk — *k *
Enterprise-level controls

*k%k

*k%k

*kk

*k%k

*k%

*k%
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Enterprise (3.92) | (4.01) | (4.06) | (4.10)| (2.62) (2.88
Firm Established as Join0.4944 | 0.5024 | 0.6982 | 0.7150 | 0.4666 | 0.5184
venture (2.07) | (2.00) |(3.04) |(2.97) |(1.85) |(1.97)
Between one and th“’e(%ollsl &0555)4 0.0059 | -0.0309 | 0.0285 | -0.0317
competitors. ' ' (0.06) | (-0.30) | (0.27) | (-0.29)
0.1709 | 0.1441 | 0.1814 | 0.1536 | 0.1516
No competitors *k * *k *k ok 0.1290
2.10) |@.73) | 224 |ase) | @77 | 148
Country-level measures af
openness
Foreign Direct Investment ?00556)3 0.0051 0.0062
(% of GDP) ' (0.69) (0.80)
(-4.42) (-4.48) (-4.33)
Country controls
Number of telephone lings0.0228 0.0226 0.0208
per 100 inhabitants (4.00) (3.99) (3.46)
Urban Population 0.0100 0.0096 0.0113
(percent of population) (2.44) (2.37) (2.65)
Per Capita GDP 0.0826 0.0814 0.0815
(000s of US$) (5.40) (5.33) (5.10)
Population (Natural Log) 9*-*1713 9*-*1793 9*-*1900
(-4.33) (-4.59) (-4.56)
Enterprise-level
performance
Employment Growth 0.0023 | 0.0022
(over last three years) (3.96) | (3.78)
Sales Growth 0.0017 | 0.0017
(over last three years) (3.61) | (3.70)
Sales to Government 9);9009 0.0017
[0)
(% of sales) (0.71) (1.33)
Pseudo R-Squar ed 0.25 0.28 0.25 0.27 0.27 0.29
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Note: t-statistics in parentheses *** Significant at 1 percent level ighificant at 5
percent level * Significant at 10 percent Level

Data Source: The World Business Environment Survey (WBES) ©2000 The B&mk
Group.

Omitted categories are state-owned enterprises (as |lafgmstholders) and enterprises
established as state-owned enterprises (origin)

Table 4: Effect of dummy variables on probability of having access to thedhte

Probabili
ty of having
Internet
access
Base Enterprise 24.4%
Foreign shareholding
Any foreign shareholding 46.8%
Ownership
Largest Shareholder — Foreiyn 48.8%
Largest Shareholder — Managers 17.1%
Largest Shareholder — Employees 17.5%
Largest Shareholder — Other Private 27.1%
Competition from foreigners
Main Competition — imports 34.9%
Main Competition — foreign-owned domestic enterprises 34.5%
Enterprise-level controls
Firm Established as Private Enterpfise 38.0%
Firm Established as Joint Venture between foreign |and 66.0%
domestic enterprisés
Between one and three competitors. 24.0%
No competitors 30.1%

Note: Probabilities are calculated setting all continuous vasabd their respective
means and using coefficients from Table 3, column (1). Thedrdseprise is a state-owned
enterprise, whose main competition comes from other domesticallgdoemterprises, with
more than three competitors for its main product line, with betv®eand 100 workers
(median size), in the manufacturing sector (most common seddirpther enterprises are
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the same as the base type with changes as noted in theditimn. 2 If the largest
shareholder is foreign, the dummy indicating any foreign sharehisldgso set to “1”.° If
the firm is established as private, the dummy indicating thatathjest shareholder is (other)
private (i.e., not state-owned) is also set to “iIf the firm is a joint venture between foreign

and domestic, the dummy indicating some foreign shareholding is set to “1”.

Table 5: Elasticities of the probability of having Internet essc with respect to
continuous variables.
Variable Elasticity

Country-level measures of openness

Net incoming foreign direct investment in 1998 (shar 0.03
GDP)

Imports of goods and services in 1998 (share of GDP) -0.55%**

Country Control Variables

Main telephone lines per 100 inhabitants in 1999 0.50%**
Urban Population (share of total) in 1998 0.62**
Per capita GDP in 1998 (PPP, international dollars, 000s). 0.49***
Population in 1998 (natural log) -0.17%%*
Enterprise-level performance
Percentage change in employment between 1996 and 1999. 0.04***
Percentage change in sales between 1996 and 1999. 0.03***
Percent of sales accounted for by state sector. 0.03***
*** Significant at 1 percent level ** Significant at 5 percent level * Significa

at 10 percent Level

Note: Probabilities are calculated setting all continuous vasabd their respective
means and using coefficients from Table 3, column (1). Thedrdseprise is a state-owned
enterprise, whose main competition comes from other domesticallgdoemterprises, with
more than three competitors for its main product line, with betvd®eand 100 workers

(median size), in the manufacturing sector (most common sector).
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Table 6: Effect of ownership on probability of enterprise having Internet access

Estimation M ethod Probit Probit Probit Probit
Enterprise | Enterpris
_ Enterprise  has Enterprise hashas accesse has
Dependent Variable
access to Internetaccess to Internet to Internet | access td
Internet
oil Oil
Exporters | Exporte
Sample All All )
Omitted rs
Omitted
Number of Observations | 2999 2999 2638 2638
Sector Dummies Yes Yes Yes Yes
Size of Enterprise Yes Yes
_ Yes Yes
Dummies
Country Dummies no No No No
Foreign shareholding
0.7015** | 0.7256**
_ _ 0.6280*** 0.6579***
Any foreign shareholding (4.95) *
(4.26) (4.31)
(4.95)
Interaction Term
Foreign companies facing
N ~10.0937 0.0932
competition from foreign;
_ (0.32) (0.31)
owned companies
Foreign companies facing0.1543 -0.1799
competition from imports | (-0.56) (-0.64)
Ownership
Largest Shareholder |-0.0416 0.0268 -0.1514 -0.1592
Foreign (0.19) (0.12) (-0.65) (-0.66)
-0.2946* -
Largest Shareholder —0.2620 -0.3487**
(-1.67) 0.3684**
Managers (-1.51) (-1.98)
(-2.04)
Largest Shareholder |—0.2407** -0.3061** -0.2571** | -
Employees (-2.05) (-2.52) (-2.06) 0.3304**
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(-2.55)

Largest Shareholder t0.0811 -0.0065 0.0644 -0.0252
Other Private (0.84) (-0.07) (0.62) (-0.23)
Competition from
foreigners
_ N 0.3200*** | 0.2952**
Main Competition — 0.3220*** 0.3312***
, (3.42) *
imports (3.52) (3.52)
(3.09)
Main Competition — 0.2426** 0.2193**
, | 0.2785*** 0.2441**
foreign-owned  domestic (2.32) (2.04)
. (2.57) (2.20)
enterprises
Enterprise-level controls
_ . . 0.3030*** | 0.3230**
Firm Established as Privat®.3036*** 0.3211*** (3.72) .
Enterprise (3.90) (4.00) '
(3.83)
Firm Established as Join0.4961** 0.5035** 0.4593* 0.5013*
Venture (2.06) (1.99) (1.72) (1.78)
Between one and three0.0150 -0.0565 0.0442 -0.0156
competitors. (-0.15) (-0.54) (0.41) (-0.14)
_ 0.1715** 0.1447* 0.1184 0.0937
No competitors
(2.10) (1.73) (1.38) (1.06)
Country-level measures af
openness
Foreign Direct Investment| 0.0061 0.0463***
(% of GDP) (0.83) (3.54)
-0.0118*** -0.0125%**
Imports (% of GDP)
(-4.39) (-4.57)
Country controls
Number of telephone lings0.0227*** 0.0193***
per 100 inhabitants (3.97) (3.20)
Urban Population 0.0099*** 0.0063
(percent of population) (2.42) (1.38)
Per Capita GDP 0.0830*** 0.0990***
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(000s of US$) (5.41) (6.11)
_ -0.1705*** -0.1189***
Population (Natural Log)
(-4.30) (-2.76)
Pseudo R-Squared 0.25 0.28 0.25 0.27

Note: t-statistics in parentheses *** Significant at 1 percent level ighificant at 5
percent level * Significant at 10 percent Level

Data Source: The World Business Environment Survey (WBES) ©2000 The B&mk
Group.

Omitted categories are state-owned enterprises (as lafgmstholders) and enterprises

established as state-owned enterprises (origin)
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